We find that some N = 1 superconformal W algebras SW (3/2, 2) can be constructed by a coset language based on compact Wolf spaces. Unitary models of discrete central charge in 3/2 ≤ c ≤ 6 containing N = 0 minimal models can be realized as level 1 coset models based on the Wolf spaces G/ (H × SU (2)). The factor SU(2) encodes a information of N = 0 minimal models. Then we argue that the models can be twisted to give topological conformal field theories. BRST charge is represented as double contour integrals of a spin 3/2 superconformal current. The BRST exactness of a topological stress tensor holds. In particular, a cyclic symmetry of A series extended Dynkin diagram suggests that the models enhance to N = 2 superconformal models based on KazamaSuzuki coset construction. This situation is similar to a phenomena found by Gepner and Noyvert. Our observation might be viewed as a toy example in order to discuss a formulation of topological model of c = 12 SW (3/2, 2) algebra for string theory on Spin(7) holonomy manifolds suggested by Shatashvili and Vafa.
Study of a representation theory of super W algebra is one of a fundamental unresolved problem in two-dimensional conformal field theories. Super W algebras will have applications to an exact study of string compactification. At present, it is quite a difficult technical problem. Gepner and Noyvert [1] have studied a direct construction of unitary representation for the simplest N = 1 super W algebra SW (3/2, 2) [2, 3] . This super W algebra is expected to play some role in string compactifications on Spin(7) holonomy manifolds [4] . Several recent studies in related directions are given in [5, 6] .
It is known that topological aspects of N = 2 superconformal models are often relevant for geometry such as sigma models on Calabi-Yau manifolds. Shatashvili and Vafa [4] have predicted a construction of topological twists for c = 12 SW (3/2, 2) algebra. This prediction has not been proved exactly up to now. Our original motivation has been to make a progress for a rigorous formulation of the topological model. Our purpose of a present note is to report some insight for this problem.
The N = 1 SW (3/2, 2) algebra has two commuting Virasoro algebras. We impose that one of them yields a N = 0 minimal model. This constraint to have representations of N = 0 minimal models restricts a central charge of SW (3/2, 2) algebra. Allowed values of central charge are summarized in two series
where the integer p ≥ 3. We have
p ≤ 6 and 6 ≤ c Our observation relys on a fact that central charges c
p coincides with central charges of level 1 coset models based on compact Wolf spaces G/ (H × SU(2))
where g is a dual Coxeter number of group G. These coset models have been introduced in [7] (Another series with central charges c (2) p may be obtained by formally substituting negative values for a level of current algebra. We will not argue about these models here because we are not able to make an exact statement). We also noticed that a construction of algebra for the coset model is essentially equivalent to one of the SW(3/2, 2) algebra by [1] . This enables us to write down all generating currents of the SW(3/2, 2) algebra by a language of the coset spaces. We will give an explicit realization for the cosets with A series in this short note. It would be straightforward to do other series including exceptional ones. Then, we are able to define a corresponding topological conformal field theory precisely as in [7] . A construction is based on a BRST-exact expression of twisted stress energy tensor based on c = 0 GKO coset (G × G) /G. We leave a general discussion on primary states and corresponding topological BRST invariant observables for a future work. Our result shows that a feature of topological twist is similar to one proposed by [4] . Finally, we mention a relation to N = 2 Kazama-Suzuki coset models. This situation is reminiscent with a remark made in [1] .
We begin with a level 1 SU(n) WZW theory realized by n − 1 free bosonic fields φ = (φ 1 , φ 2 , . . . , φ n−1 ). We choose Coulomb gas parameters as
We write the highest root and Weyl vector of su(n) algebra as
where α i (i = 1, . . . , n − 1) are simple roots of su(n). Then, we decompose the Weyl vector according to Wolf spaces
We have a coset space
when we set n = 3. Now currents in the SW(3/2, 2) algebra are given in a following way. Generating currents of the algebra consist of four currents [2, 3] . The bosonic currents are two spin 2 stress tensors. The fermionic currents are the spin 3/2, 5/2 currents. Two spin 2 stress tensors are given by
Compared with [1] , T N =1 , T su(2) are SW(3/2, 2) and N = 0 Virasoro minimal stress tensors, respectively. The fermionic currents G, U with the conformal dimensions 3/2, 5/2 are given by
is a specific weight of N = 0 minimal models. Here, we introduced following vertex operators
The coset models have a topological counterpart originally discussed in [7] . A topological stress tensor is defined as
This topological stress tensor can be written in a BRST exact form
BRST charge is defined as a double contour integral of the spin 3/2 superconformal current
and satisfies a nilpotency Q 2 BRST = 0. We can show this nilpotency by checking poles in the integral. We are also able to prove the BRST exactness of topological stress tensor essentially in the same way as [8] by inserting screening charges dze iα + α i φ(z) . Topological weights h c=0 of the fermionic currents G, U under the topological stress tensor T c=0 are 1, 2, respectively. As compared with the feature by Shatashvili and Vafa [4] , the fermionic W current U(z) is expected to be BRST equivalent to anti-ghost field e −iα + θφ(z) in a sense that U(z) = e −iα + θφ(z) + {Q BRST , * }. We leave a discussion on a precise role of the fermionic W current U(z) in the topological models elsewhere.
Let us comment on a spectrum in the present models. Here, we dwell only on states in the NS sector of the simplest model with central charge c = 3/2. Primary fields in the NS sector are labelled by conformal weights h, a measured by the stress tensors T N =1 , T su (2) . We are able to write down the vertex operators (2) coset model. We have imposed that weight a should match Kac's table of Ising model. These states turn out to be topological BRST invariant observables. The BRST invariance holds by checking the structure of poles in operator product expansions. This invariance means Q BRST |Ψ = 0 where |Ψ is the state corresponding to above vertex operator. This unitary spectra in the NS sector
coincides with those of the SW(3/2, 2) minimal models [1] . Here, we wrote states with weights h, a by |a, h − a . We have no idea how to derive continuous spectra and twodimensional Ramond highest weight states in [1] from our coset models. It is reasonable to claim that the coset model gives another spectra compared with those in [1] . We plan to study the spectrum for coset models elsewhere. Finally, we show that our models are interpreted as N = 2 superconformal KazamaSuzuki coset models [9] . Let us explain this by using a concrete Wolf space model SU (4) SU (2)×SU (2) . There exists a cyclic Z 4 symmetry among a root system of extended su(4) algebra (α 0 , α 1 , α 2 , α 3 ) → (α 3 , α 0 , α 1 , α 2 ). By making use of this symmetry, the N = 1 superconformal currents are precisely mapped into N = 2 superconformal currents
.
Here, part of vertex operators with a imaginary root δ = n−1 i=0 α i can be ignored in operator product expansions because (δ, α i ) = 0. We are able to write down N = 2 U(1) current for general G/ (H × U(1)) Kazama-Suzuki coset model
In this way, we are able to relate our models to Grassmannian Kazama-Suzuki coset models of SU(n) with SU(2) factor in denominator. This situation for the coset models is reminiscent with a phenomena for the SW(3/2, 2) minimal models found by [1] . A claim in [1] is based on a Z 2 involution of N = 2 super W 3 algebras formulated by level k SU(3) Kazama-Suzuki coset models. The present observation might be related with one for the minimal models by a level-rank duality in N = 2 coset models. In the same way, we are able to obtain another N = 2 coset models. For example, we consider a N = 2 model based on the coset space SU (4) SU (3)×U (1) . In this case, we delete the simple roots α 1 , α 2 among the simple roots of su(4) algebra. We wish to note that Wolf spaces other than those for A series have no analogues of the connection with N = 2 coset theories.
In summary, we pointed out that the SW(3/2, 2) algebras with special values of central charge are realized by compact Wolf coset spaces. Then, we have discussed some consequences of this observation.
